Probabilistic models of expected information gain require integrating prior knowledge about causal hypotheses with knowledge about possible actions that might generate data relevant to those hypotheses. Here we looked at whether preschoolers (mean: 54 months) recognize ''action possibilities'' (affordances) in the environment that allow them to isolate variables when there is information to be gained. By manipulating the physical properties of the stimuli, we were able to affect the degree to which candidate variables could be isolated; by manipulating the base rate of candidate causes, we were able to affect the potential for information gain. Children's exploratory play was sensitive to both manipulations: given unambiguous evidence children played indiscriminately and rarely tried to isolate candidate causes; given ambiguous evidence, children both selected (Experiment 1) and designed (Experiment 2) informative interventions.
Introduction
Cooks Illustrated recently published an article (Cracking the code to chewy brownies; March, 2010) on how to make homemade brownies with the texture and ''shiny, crisp, crackly top'' of boxed mixes. A food editor suggested that the testers consider the proportion of solid (saturated) to liquid (unsaturated) fat. The testers proceeded to hold the total fat constant while varying the ratio the fats until tasters judged that they had achieved the perfect brownie.
The article illustrates not only what you need to know to bake a brownie, but also much of what you need to know to conduct an informative experiment. You need to know when there is information to be gained (e.g., that there is some uncertainty about what makes brownies taste good); you need a theory about which variables are relevant (that there are different kinds of fats with different properties); you need to know how to distinguish the causal role of these variables (by changing one factor at a time), and you need to know what features of the environment can be manipulated to let you test these factors (that fats can be mixed in different combinations).
Experimentation thus calls on a diverse range of skills. Arguably however, experimentation is an arcane practice, of interest primarily to scientists and America's Test Kitchen. There are at least two reasons however, to think that some principles of experimental design are central to everyday cognition.
First, daily life frequently presents us with competing causal hypotheses. If we cannot unlock a door, it makes sense to rotate the key or try a new key but not to try a new key in a new position. Even lay adults seem to recognize the value of interventions that isolate variables.
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